Hypoxia-inducible factor 1-alpha and vascular endothelial growth factor in cartilage tumors.
Neoangiogenesis has been demonstrated in chondrosarcoma. Anti-angiogenic therapies are being tested in clinical trials for chondrosarcomas. Studies of the underlying mechanisms have been performed almost exclusively in cell lines. We immunostained 20 samples of chondrosarcoma and 20 samples of enchondromas with antibodies against hypoxia-inducible factor 1-alpha (HIF-1-alpha) and vascular endothelial growth factor (VEGF). The immunohistochemical staining of HIF-1-alpha and VEGF were highly correlated. Enchondromas were HIF-1-alpha and VEGF negative, whereas all chondrosarcoma exhibited HIF-1-alpha and VEGF immunostaining. HIF-1-alpha/VEGF double positive cases were almost exclusively chondrosarcomas with a high tumor grade. We suggest that HIF-1-alpha is a marker of malignancy in chondrosarcomas that correlates with tumor neo-angiogenesis. Our findings also suggest that a HIF-1-alpha/VEGF angiogenic pathway may exist in chondrosarcoma in vivo as in other malignant tumors. The inclusion of novel inhibitors to HIF-1-alpha and other factors may optimize anti-angiogenic interventions in chondrosarcoma.